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This is identical to:
According to RP model (Appendix 4-2):
By substituting and −1 in (3) with (2), we get:
To solve for , we get: Figure S1 . Decrease in the waiting time during the early phase of the omission block Eight chicks were trained to associate color cues with reward exactly in the same manner as we have applied for electrophysiological experiments. (A, B) By an opaque wall, the chamber was partly separated into two areas (right and left), and the chick was allowed to freely walk between the two. Chicks were trained in the right area for the color-food associations, while a feeder at the left area randomly delivered food at a low frequency (1 grain of millet every 3 trials) without any sensory cues. The waiting time was determined as the period of time from the cue onset until the chick crossed the midline (as indicated by a dashed line) to the left area. Note that the food reward was delivered at 3.0 s after the cue onset. (C) The % chicks that pecked the response bar was plotted against the trial number (1 to 20 of omission block) for cue1 (S+, omission; red) and cue3 (S-; blue). (D) The waiting time in cue1 and cue3 trials plotted against the trial number. Mean ± SEM (n=8 chicks) are shown.
We fitted a linear mixed-effects model in which the waiting time was given by a linear (n = 8)
random effects for individuals. The following packages in R were used, "lme4" (Bates et al. 2015) and "lmerTest" (Kuznetsova et al. 2016) . The results revealed significant effects of cue_type (t=6.817, df = 13.96, p < 0.001) and trial number (t=-2.401, df = 296.48, p < 0.02), but the interaction was not significant (t=-1.643, df = 149.95, p = 0.103 > 0.05).
Data shown in (C) reproduced the results shown in Fig. 1C . From data in (D), we conclude that (1) the waiting time was significantly longer in cue1 trials than cue3, (2) the waiting time decreased in both cue1 and cue3 trials, though slightly more in the cue1 trials. It is therefore appropriate to assume that chicks update the reward expectations during the reward period from the early phase of the omission block.
References: Figure S4-2. Action potentials recorded during the delay-and reward-periods perfectly matched, suggesting that these were issued from the same neuron. Two-way analysis of variance (ANOVA) with repeated measures based on type III sums of squares was applied on the normalized firing rate of categorized neurons. The reward period data of the cue1 trials in the omission block were used. Initial 20 trials of the block were divided into block1 (trial 1-10) and block2 (trial 11-20) , each giving rise to an average. Those neurons that were recorded for 20 or more trials in the omission block were included. Groups composed only of one neuron (n=1) were not compared. We used an R function "Anovakun" (developed by Dr. Ryuta Iseki, see below for the URL). 
